I diopathic intracranial hypertension (IIH) presents commonly as a headache syndrome characterised by raised cerebrospinal fluid (CSF) pressure in the absence of an intracranial mass lesion or ventricular dilatation. IIH is usually associated with a normal level of consciousness, papilloedema, and occasional 6th nerve palsy with an otherwise normal neurological examination. The CSF pressure is by definition raised, but chemical and cellular composition is normal. This forms the basis of the modified Dandy criteria for the diagnoses of IIH. 1 Benign intracranial hypertension and pseudotumour cerebri are other names ascribed to this condition. Lessell has discussed disagreements among experts on the definition and the ''correct'' nomenclature in a major review of this condition in childhood 2 In a reappraisal of the condition by Digre and Corbett, 3 the merits of a clinical approach to diagnose a ''primary'' or idiopathic form where no cause is found and a ''secondary'' non-space occupying form, is discussed. This alerts the clinician to actively treat the ''secondary'' causative factors (for example, dural sinus thrombosis), while the approach to pressure lowering remains similar in both groups. Whether the ''secondary group'' form a subgroup within ''idiopathic'' intracranial hypertension is debatable, but a consensus is required for comparison of future studies and therapeutic trials. IIH is not uncommon in childhood and has been reported in earlier historical series 4 5 prior to the publication of two major series devoted to childhood IIH. 6 7 Subsequent reports have highlighted the changing clinical picture over time, with less of an emphasis on the ''otitic'' form 8 and the unravelling of further aetiological associations with this condition, both in children and in adults.
2 Recent reports 9-11 have characterised the long term visual complication in children, highlighting a change from earlier observations of a relatively good visual outcome in childhood IIH. 6 7 12-16 Youth does not confer a protective effect on vision. More aggressive medical and surgical treatment with closer CSF pressure monitoring is advocated, but the efficacy of these interventions remains to be fully evaluated.
The two features of IIH, headache and papilloedema, do not always occur together. Headaches without papilloedema due to raised intracranial pressure from measurement of CSF pressure have been reported. 17 18 Presentations of papilloedema without headaches have been reported in series where patients were either too young to complain of headaches 2 11 or in cases where headaches were frankly absent. 7 19 In this study, we report differences in epidemiological and aetiological factors, clinical presentation, investigations, and initial and longer term visual failure in 12 children with IIH presenting without headaches.
PATIENTS AND METHODS
All children under 16 presenting to the Paediatric Neurology and Ophthalmology Department at Guy's & St Thomas' Hospitals NHS Trust with a diagnosis of IIH between 1997 and 2002 were entered in this retrospective and prospective (from year 2000) cohort study. Criteria for inclusion in the study included the presence of papilloedema and/or headaches; a raised CSF pressure (.20 cm H 2 O) measured by lumbar puncture with normocarbia (3.5-5.5 KPa CO 2 ) confirmed during the procedure; normal CSF analysis; the absence of ventriculomegaly or mass lesion on neuroimaging; and at least six months of neurological and ophthalmological follow up. We have followed the convention of previous publications in the field of including ''secondary'' cases of IIH.
Patients were excluded from the study if deemed by ML or JPL not to have undergone adequate assessment as outlined by Soler and colleagues, 20 or until such was completed. This included a full neurological assessment by a member of the paediatric neurology team; a detailed visual acuity attempted in the over 3 year olds and assessment of visual fields by Goldmann perimetry in the over 7 year olds; ophthalmic assessment by DC including ultrasound of orbits to exclude optic nerve head drusens if clinically indicated; brain magnetic resonance imaging (MRI) and magnetic resonance venography (MRV) of the dural venous sinuses. Further investigations were tailored to the patient history and clinical assessment. It remains the practise of the department to use acetazolamide as first line treatment, adding frusemide and/ or steroids in the unresponsive patient or those intolerant to acetazolamide.
Forty one patients were identified and medical notes were reviewed to compare epidemiological and aetiological factors, clinical presentation, investigative findings, initial and longer term visual failure, and response to therapy in both groups of patients presenting with and without headaches.
Statistical analysis was performed on an SPSS package (version10) with non-parametric x 2 tests employed.
RESULTS
Twenty nine patients were identified in the headache group and 12 in the non-headache group. Table 1 summarises the epidemiological, aetiological, and investigative data. Table 2 details the various aetiological associations in both groups.
More patients in the non-headache group had ear infections. In this group, two patients had chronic ear infections with no evidence of dural sinus thrombosis on neuroimaging. Table 3 summarises the visual symptoms and signs. In the headache (n = 3) and non-headache (n = 1) group, patients who did not have papilloedema had MRI features of raised intracranial pressure (dilated perioptic nerve sheaths and empty sella), prompting CSF pressure monitoring. The visual outcome of patients in the non-headache group was significantly worse (p = 0.008) than in patients with headaches (table 4). In the non-headache group, one patient was registered blind and two as severely visually impaired. One patient who was registered blind and one with severe visual impairment presented with macula stars. Table 5 provides further clinical details of the non-headache group.
DISCUSSION
Non-headache presentation Idiopathic intracranial hypertension without headaches has been described in the literature. In infancy, somnolence apathy or irritability can be the presenting symptom, as in the younger child (two in our series) who may not be able to articulate his or her headache but instead presents with irritability. 2 Occasionally papilloedema is discovered incidentally on routine eye screening. 7 19 Three of our patients were identified on routine examination prompted by poor spelling at school, family history of retinitis pigmentosa, and prematurity. Other patients in this group had either visual or neurological symptoms that warranted further assessment. The reason for these patients not having headache is unclear as opening CSF pressures were comparable to those of the headache group (table 1) . Ventricular compliance and duration of raised pressure may play a role in understanding clinical differences.
The proportion of patients who present without headaches in our patient group (29%) is higher than in recent series. 25 26 Earlier series 7 8 described headaches in about 60% of patients and comprised a larger proportion of young infants with the ''otitic'' form of IIH who were unable to complain of headache. Hospital series like ours are prone to ascertainment bias, as many of the typical cases would have been managed by the local paediatric services in our region.
Visual failure
Loss of acuity, reduced colour vision, restricted visual fields, and an increased blind spot are the only serious permanent complications of IIH, although headaches can be disruptive to life. Lessell first reported a paediatric series with permanent visual impairment following IIH. 9 Baker et al reviewed the literature in 1989 11 and found six paediatric studies (seven publications) 6 7 12-16 before 1985 that reported a total of 185 patients and described visual loss in only four patients (2%). Two patient series 8 10 after 1985 reported a total of 14/60 patients (23%) with visual impairment. This strongly challenged the view that vision was spared in the paediatric IIH population. The reason for this change in phenotype remains unclear. It is important to make a distinction between visual failure at presentation and longer term permanent visual failure. Paediatric series have shown visual failure at presentation (loss of visual acuity, enlarged blind spot of visual field defects alongside papilloedema) to range between 16-62%, and permanent visual failure in 0-19% (table 6) . Case series and cohorts sampled from different specialties make generalisation of data extremely difficult. An ophthalmology department will have an abnormal weighting of patients with visual failure.
Both patients presenting with macular stars had severe visual failure at follow up. The reason for severe visual failure in this group of children is unknown. Headaches may act as a warning signal and protect vision. However, our patients in the non-headache group had a more rapid resolution of pressure (table 4) . Furthermore, the time from symptom onset to treatment did not differ in either group (data not shown). A concurrent inflammatory process (neuritis) is a credible but speculative explanation for visual failure in the absence of recent infection or raised inflammatory markers.
Management of the non-headache group
Children without headache or warning symptoms of high intracranial pressure are a challenge to manage. Deterioration of vision is not an acceptable monitoring tool. Urgent and Table 5 Clinical summary of non-headache patients aggressive treatment with medical and surgical management strategies until lowering of pressure is confirmed is required. Paediatric practice demands minimising discomfort to children, so that lumbar punctures (often repeated) are performed under general anaesthesia. The physiological effect of hypercarbia on intracranial pressure is recognised in the intensive care and anaesthetic settings. It has been shown in adults with IIH that hyperventilation lowers intracranial pressure at lumbar puncture. 27 We have shown that a rise of end-tidal pCO 2 by 1 KPa causes a rise of CSF pressure by 3.5-12 cm H 2 O (mean 7 cm H 2 O) in children with IIH (Lim and Lin, unpublished observations). Controlling pCO 2 is therefore important when measuring CSF pressure to prevent misdiagnosis and over-treatment of patients with ''spurious IIH'' induced by the anaesthesia and for monitoring the effects of medical management. Other factors that can increase intracranial pressure, including positioning and anaesthetic agents, also require consideration.
Surgical options need to be considered early in the headache and non-headache group with visual failure, in whom medical measures have failed and the symptoms can only be managed with repeated lumbar puncture. The choice between optic nerve fenestration and lumboperitoneal shunting or both remains unresolved as exemplified by an adult series in which optic nerve fenestration was required before or after lumboperitoneal shunting to relieve pressure on the optic nerve. 28 Vital decision making still depends on accurate measurements of the CSF pressure. Evaluation of optic disc swelling with high resolution ultrasonography 29 and confocal laser ophthalmoscopy 30 may provide extra tools to monitor the degree of optic disc swelling, although the severity of disc oedema has not consistently been related to visual loss in adults, 29 31 32 and remains to be evaluated in children.
Conclusion
Children with IIH without headaches, have more neurological signs and visual failure on presentation. Their long term visual outcome is also poorer, especially in association with macular stars at presentation. The only treatment option remains aggressive reduction of CSF pressure by repeated lumbar puncture, medication, and early surgical intervention. Long term visual surveillance is vital. Reliable non-invasive ways of monitoring CSF are urgently required in the clinical setting to monitor progress and inform management. 25 
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Severe visual loss defined as worse than 6/60 (or 20/200) loss in either eye. *Defined as either decreased visual acuity or field defect.
ÀPercentage taken over total number of patients even when visual data not available.
Lessell reported a series with poor visual outcome.
